Anatomically distinct output channels of the caudate nucleus and orofacial dyskinesia: critical role of the subcommissural part of the globus pallidus in oral dyskinesia.
The findings in this feline study indicate that the enkephalin-positive subcommissural part of the globus pallidus, which is known to contain GABA and cholinergic cells projecting to the cortex, is innervated by the anterodorsal region of the caudate nucleus, but not by the core. Like stimulation of a particular subclass of dopamine receptors in the anterodorsal region of the caudate nucleus, inhibition of the GABA receptors in the noted part of the globus pallidus resulted in orofacial dyskinesia, viz. tic-like contractions of the facial, eye and ear muscles, and tongue protrusions. This phenomenon was elicited by intrapallidal injections of the GABA antagonist picrotoxin in a dose-dependent manner and could be attenuated by the GABA agonist muscimol. Previous studies have already shown that neither stimulation of the dopamine receptors in the core of the caudate nucleus nor any manipulation with the first- and second-order output-stations of the latter brain region, viz. (a) those regions of the substantia nigra, pars reticulata which receive afferents from the caudate nucleus, and (b) those regions of the intermediate layers of the superior colliculus which receive afferents from the latter nigral region, ever resulted in orofacial dyskinesia. These findings support the hypothesis that the anatomically distinct input-output channels of the caudate nucleus are differentially involved in orofacial dyskinesia. The clinical impact of these findings is discussed in view of the L-3,4-dihydroxyphenylalanine-induced tardive dyskinesia in man. In addition, the relevance of the anatomical data is discussed in view of the co-occurrence of Parkinson's Disease and Dementia of Alzheimer-type in certain patients.